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are more elements than one present, they possess the 
same, or very nearly the same, density and refrac
tivity. There may be a group of elements, say three, 
like Iron, cobalt, and nickel; but there is no proof that 
this idea is correct, and the simplicity of the spectrum 
would be an argument against such a supposition. 
This substance, forming by far the larger part of 
the whole amount of the gas, must in the present 
state of our knowledge be regarded as pure helium. 

On thl:! other hand, the heavier residue is easily 
!titered. in density by rediffusion, and this would 
Imply that it consists of a smllll quantity of a heavy 
gas mixed with a large quantity of the Hght gas, Re
peated rediffusion convinced us that tliere was only a 
very small amount of the heavy gas present In the 
mixture. The portion which contained the largest 
amount of heavy gas was found to have the density 
2'275, and its refractive index was found to be 0'1333. 
On rediffusing this portion of gas until only a trace suf
ficient to fill a Plucker's tube was left, and then ex
amining the spectrum, no unknown lines could be de
tected, but, on interposing a jar and spark gap, the 
well known blue lines of argon became visible; and 
even without the jar the red lines of argon and the 
two green groups were distinctly visible. The amount 
of argon present, calculated from the density, was 1'64 
per cent., and from the refractivity 1'14 per cent. The 
tlonclusion had therefore to be drawn that the heavy 
con�tltlient of helium, as It comes off the minerals con
tiLlning it; Is nothing new, but, 110 far as can be made 
bti�; merely a small amount of ar�on, 

If, then, there is Ii. new gas III What is generally 
termed helium, it is miXed wfth argoni and it must be 
present in extremely minute traces. .AS neither helium 
nor argon has been induced to form compounds there 
doe� not �ppear to be any.m�tho�, other than diffusionl for Isolatmg such a gas, if It eXIsts, and that n1ethoa 
has failed itT our hands to give any evidence of the ex
istence of such a gas. It by no means follows that the 
gas does not exist; the only conclusion to be drawn is 
that we have not yet stumbled on the material which 
contains it. In fact, the haystack is too large and the 
needle too inconspicuous. Reference to the periodic 
tUble will show t�at between the elements aluminum 
a.nd indium there'occurs gallium, a substance occurring 
only in the minutest amount on the earth's surface; 
and foIiowing silicon, and preceding tin, appears the 
eienient gernlanium, a body which has as yet been 
recognized only iIi one of the rarest of minerals, argyro
dite. Now, the amount of helium in fergusonite, one 
of the minerals which yields it in reasonable quantity, 
is only 33 parts by weight in 100,000 of the mineral: 
and it is not improbable that some other mineral may 
contain the new gas in even more minute proportion. 
If, however, it is accompanied in its still undiscovered 
source by argon and helium, it will be a work of 
extreme difficulty to effect a separation from these 
gases. 

In these remarks it has been assumed that the new 
gas wiIi resemble argon and helium in being indifferent 
to the action of reagents, and in not forming compounds. 

This supposition is worth examininlol'. In considering 
it., the analogy with other elements is all that we have 
to guide us. 

We have already paid some attention to several 
triads of elements. 'Ve have seen that the differences 
in atomic weights between the elements fl uorine and 
manganese, oxygen and chromiulll, nitrogen and vana
dium, carbon and titanium, is in each case approxi
mately the same as that between helium and argon, 
viz. , 36. If elements further back in the periodic table 
be examined, it is to be noticed that the differences 
grow less, the smaller the atomic weights. Thus, be
t,ween boron and scandium, the difference is 33; be
tween beryllium (glucinum) and calciulll, 31; and be
tween lithium and potassium, 32. At the same time, 
we may relllark that the elements grow liker each other 
the lower the atomic weights. Now, helium and argon 
are very like each other in physical properties. It may 
be fairly concluded, I think, that in so far they justify 
their position. Moreover, the pair of elements which 
Bhow the smallest difference between their atomic 
weights is beryllium and calcium; there is a somewhat 
greater difference between lithium and potassium. And 
it is in aecordance with this fragment of regularity 
that helium and argon show a greater difference. Then 
again sodium, the middle element of the lithium triad, 
is very similar in properties both to lithium and potas· 
siulll ; and we might, therefore, expect that the un
known element of the helium series should closely re
semble both helium and argon. 

Leaving now the consideration of the new element, 
let us turn our attention to the more general question 
of the atomic weight of argon, and its anomalous posi
tion in the periodic scheme of the elements. The ap
parent difficulty IS this: The atomic weight of argon is 
40; it has no power to form compounds, and thus pos
sesses no valency; it must follow chlorine in the periodic 
table, and precede potassium; but its atomic weight is 
greater than that of potassium, whereas it is generally 
contended that tho elements should follow each other 
in the order of their atomic weights. If this conten
tion is correct, argon should have an atomic weight 
smaller than 40. 

Let us examine this contention. Taking the first row 
of elements, we have: 

Li = 7, Be = 9'8, B = 11, C = 12, N = 14, 
o = 16, F = 19, ? = 20. 

ffhe differences are: 
2'8, 1'2, 1'0, 2'0, 2'0, 3'0, 1'0. 

It is obvious that they are irregular. The next row 
shows similar irregularities. Thus: 

(? = 20), Na = 23, Mg = 24'3, Al = 27, Si = 28, 
P = 31, S = 32, Cl = 35'5, A = 40. 

And the' differences : 
3 '0, 1'3, 2'7, 1'0, 3'0, 1'0, 3'5, 4'5. 

The same irregularity might be illustrated by a con
sideration of each succeeding row. Between argon and 
the next in order, potassium, there is a difference of 
-0'9 ; that is to say, argon has a higher atomic weight 
than potassium by 0'9 unit; whereas it might be ex
pected to ha,'e a lower one, seeing that potassium 
follows argon in the table. Farther on in the table 
there is a similar discrepancy. The row is as follows: 

Ag = 108, Cd = 112, In = 114, Sn = 119, 
Sb = 120'5, Te = 127'7, I = 127. 

Tlie differences are: 
4'0, 2'0, 5'0, 1'5, 7'2, -0'7. 

Here again there is a negative difference between tel
lurium and iodine. And this apparent discrepancy has 
led to many and careful redeterminations of the atomic 
weight of tellurium. Prof. Brauner, indeed, has sub
mitted tellurium to methodical fractionation, with no 
positive results. All the recent determinations of 
its atomic weight give practically the same number, 
127'7. 

Again, there have been almost innumerable attempts 
to reduce the differences between the atomic weights to 
regularity, by contriving some formula which will ex
press the numbers which represent the atomic weights, 
wfth all their irregularities. Needless to say, such at
tempts have in no case been successful. Apparent suc
cess is always attained at the expense of accuracy, and 
the numbers reproduced are not those accepted as the 
true atomic weights. Such attempts, in my opinion, 
are futile. Still, the human mind does not rest con
tented in merely chronicling such an irregularity; it 
strives to understand why such an irregularity should 
exist. And, in connection with this, there are two 
matters which call for our consideration. These are: 
Does some circumstance modify these" combining pro
portions" which we term .. atomic weights"? And is 
there any reason to suppose that we can modify them 
at our will? Are they true ., constants of Nature," 
unchangeable, and once for all determined? Or are 
they constant merely so long as other circumstances, 
a change in which would modify them, remain un
changed<f 

In order to understand the real scope of such ques
tions, it is necessary to consider the relation of the 
"atomic weights" to other magnitudes, and especially 
to the important quantity termed" energy." 

It is known that energy manifests itself under dif
ferent forms, and that ono form of energy is quantita
tively convertible into another form, without loss. It 
is also known that each form of energy is expressible 
as the product of two factors, one of which has been 
termed the "intensity factor," and the other the 
"capacity factor." Prof. Ostwald, in the last edition 
of his "Allgemeine Chemie," classifies some of these 
forms of energy as follows: 

Kinetic energy is the product of ma�s into the square 
of velocity. 

Linear energy is the product of length into force. 
Surface energy is the product of surface into surface 

tension. 
Volume energy is the product of volume into pressure. 
Heat energy is the product of heat capacity ( entropy) 

Into temperature. 
Electrical energy is the product of electric capacity 

into potential. 
Chemical energy is the product of "atomic weight" 

into affinity. 
In each statement of factors, the "capacity factor" 

is placed first and the" intensity factor" second. 
In considering the" capacity factors," it is noticeable 

that they ll lay be divided into two classes. The two 
first kinds of energy, kinetic and linear, are independent 
of the nature of the material which is subject to the 
energy. A mass of lead offers as much resistance to a 
given force, or, in other words, possesses as great 
inertia, as an equal mass of hydrogen. A mass of iri
dium, the densest solid, counterbalances an equal mass 
of lithium, the lightest known solid. On the other 
hand, surface energy deals with molecules, and not 
with masses. So does volume energy. The volume! 
energy of two grammes of hydrogen, contained in 
a vessel of one liter capacity, is equal to that of thirty
two grammes of oxygen at the same temperature, and 
contained in a vessel of equal size. Equal masses of tin 
and lead have not equal capacity for heat; but 119 
grammes of tin has the same capacity as 207 grammes 
of lead, that is, equal atomic lllasses have the same 
heat capacity. The quantity of electricity cOJlveyed 
through an electrolyte under equal difference of poten
tial is proportional, not to the mass of the dissolved 
body, but to its equivalent, that is, to some simple 
fraction of its atomic weight. And the capacity factor 
of chemical energy is the atomic weight of the substance 
subjected to the energy. We see, therefore, that while 
mass or inertia are important adjuncts of kinetic and 
linear energies, all other kinds of energy are connected 
with atomic weights, either directly or mdirectly. 

Such considerations draw attention to the fact that 
quantity of matter (assuming that there exists such a 
carrier of properties as we term •• matter ") need not 
necessarily bfl measured by its inertia, or by gravita
tional attraction. In fact, the word" mass" has two 
totally distinct significations. Because we adopt the 
convention to measure quantity of matter by its mass, 
the word "mass" has come to denote "quantity of 
matter." But it is open to anyone to measure a quan
tity of matter by any other of its energy factors. I 
may, if I choose, state that those quantities of matter 
which possess equal capacities for heat are equal; or 
that" equal numbers of atoms" represent equal quan
tities of matter. Indeed, we regard the ,'alue of ma
terial as due rather to what it can do, than to its mass; 
and we buy food, in the main, on an atomic, or per
haps, a molecular basis, according to its content of 
albumen. And most articles depend for their value on 
the amount of food required by the producer or the 
manufacturer. 

The various forms of energy may therefore be classi
fied as those which can be referred to an "atomic" 
factor and those which possess a "mass" factor. The 
former are in the majority. And the periodic law is 
the bridge between them; as yet, an imperfect con
nection. For the atomic factors, arranged in the order 
of their masses, disflay only a partial regularity. It is 
undoubtedly one 0 the main problems of physics and 
chemistry to solve this mystery. What the solution 
will be is beyond my power of prophecy; whether it is 
to be found in the influence of some circumstance on 
the atomic weights, hitherto regarded as among the 
most certain" constants of nature;" or whether it will 
turn out that mass and gravitational attraction are 
influenced by temperature, or by electrical charge, I can· 
not tell. But that some means will ultimately be found 
of reconciling these apparent discrepancies, I firmly be
lieve. Such a reconciliation is necessary, whatever view 
be taken of the nature of the universe and of its mode 
of action; whatever units we lllay choose to regard as 
fundamental aUlong those which lie at our disposal. 
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In this address I have endeavored to fulfill my pro
mise to combine a little history, a little actuality and 
a little prophecy. The history belongs to the Old 
World. I have endeavored to share passing events 
with the New; and I will ask you to join with me in 
the hope that much of the prophecy may meet with its 
fulfillment on this side of the ocean. 

ARE GENIUSES LO -'I G LIVED? 
No, says the popular verdict, based not unreason

ably on the idea that the drain on the nervous forces 
which is attendant upon genius is not conducive to lon
gevity. Ye�, says a writer, David Lindsay, in the Gen
tleman's Magazine, basing his answer upon a long array 
of figures showing the age at death of a large number 
of the world's most illustrious sons, selected" with strict 
impartiality," which figures prove that nearly one-half 
of the greatest geniuses of the world have passed the' 
Psalmist's limit of threescore years and ten. We give 
below his tables, which, it will be observed, include 
none of the gentler sex: 

MILlTA.RY MEN. 

Age at 
Name death 

Xenophon ...... . . . .. • . . . .  . ...... 86 
Dumouriez.... . . . .. • . • . .  • • . .  .. 84 
Wellington ............. .... ..... 81 
Soult •••••.•••......... _ . . . . . . • . .  82 
Bernadotte . • • • . • . . . • . . . . . . .. . .  , . 80 
Muza Ibn Noseyr ............... 11 
Bli}cher........ ..... . . • . . . . •  16 
Frederick the Great......... .. 14-
Agathoc)etr...................... 12 
Genghis·Khan • . . • . .  , ..... ..... . l' 
Tilly .......................... .. 7' 
Marlborough ................ , ., . I' 

Age at 
Name deatn 

Charlemagne... ... ...•• •.....•.. 11 
Tlmur ................... . . ...... � 
ThE."mis�oc'es .•. . , ... .. . .......... 65 
Conde ............... ........... 65 
Dionysius the Elder.... 63 
HannibaL .... � .... . . .. .......... 63 

Turenne . • . . . . .. . . . .  _ . . ......... 62' 
Sulla ................ .... _ . ... . __ . fu. 
Massena ........ .... .... ___ . . . ... 5& 
Pyrrhus ......• • . _ ... ........... �. S. 
Napoleon._ . ... . _ ... ........ ,........ So 
A'lexander the Great... __ . .. _. . .  331 

Marius ........................... .. J', 
·
STATESMEN. 

Age at 
Name death 

Benjamin Franklin............ 84-
Talleyrand ...................... 8., 
Paoli ............................. 80 
PalmerstoD................... .•• 80 
Lord Burleigh....... ... .. .••.•• 77 

Augustus Cesar ...... .......... ,6 
Cosmo del Medici.... .... .••..• fS 
Disraelt ••••••••••••••••••••••••• 7S 
Chatham ........................ 69 
Edward the First .............. 68 
Walpole ......................... 68 
Washington ..................... 67 

Age at 
Name< deatll 

Cicero.... ••.•• •••••••••••••••.• • 63 

William the Conqueror ........ 60 
Louis the Eleventh............. w 
Cromwell ....................... 5St1 
Machiavelli...................... 58. 

Richelieu. .......... . ••. . •.• •. . . .  57 

Fox . . . . . •••.••. . . .. . •. • .•••••• • . •  S7 
julius Cresar........ ............ 5S 
Alfred the Great..... ........... ,5'2; 
Pitt • • . . ••.••••••.••••••••••••• . . •  47 
Nirabeau .. \...... .•••••••••.••• 42 

SCIENTISTS AND PHILOSOPHERS. 

Age at 
Name death 

Humboldt ...................... 89 
Carlyle ....... ................... 85 
Newton .......................... 84 
Herschel .......................... 84 
Plato........................ ..... 82 
Butron ........................... 80 
Kant ............................ 79 
Galileo •••••• ,..... . . . .  .. . .  .. . . . •  78 
Locke ............................ 7' 
Epicurus. ....................... 71 
Copernic us .......... :... . . ••••• • 70 

Age at 
Name death· 

Linnreus ................ . • . .  .. .. 10 
Leibnitz ........................ 10' 
Huxley .............. . . . ... . . . . •  10' 
Socrates •• . . . . . . . • . . . .  _ .  _ _  . . . . . •  68.' 

A rago . . . . • .. . . . . .  '" ._ ... . . . . . . •  67' 

lfristotle.... . .. .•• .. .. . .. ... . ... 62' 

Cuvier ••.•••• . . . . • . . . . . . . . . . . . . . .  6� 

Hegel • . • •• . . . . .••••.. . . . . . . • . . •  6r 

Tycho Brahe......... ........... 55-
Descartes. . • • • . • . • .  . • . . •  •.. . .  . . •  53 
Spinoza ............ .............. 44 

LITERARY MES. 

.Age at Age at 
Name death 

Sophocles.............. ....... •••• QO 
lzaak Walton ••••••••••••• . . ••••• 90 
Voltaire.... ...................... 84 
Goethe................. .......... 8] 
Victor Hugo.................... 83 
Hallam ••••••••••••••• . • . . . . . . . . .  81 
Livy .. ......................... 80 
Corneille.. ...................... 18 
Herodotus ...................... 16 
Samuel Johnson................ 75 
Euripides........ ................ 74 
FroissarL ••••••• . .  •... . . • • • •  • • • •  73 
Chaucer.......................... 72 
Thucydldes .................... 70 
Petrarch... ......... . .  . . . . . . .  . • . .  70 
Defoe ................ . ... . . .  •••••• 70 
Rabelais ........................ 70 
WOl·ds\vorth....... •. ••••••••..• 11 
JEschylus. ..... ••••.•... •....... 69 

Name death 
Cervantes. ••• .•• ••••••• • . . • . . . .  68. 
Dryden . • . . . . . . . . . ••.. . . . •. . . . . .  68 

Milton . . • . . . . . . . . . .  , ............ 6S 
Sir 'Valter Scott ..... ,......... tif 
Bunyan. ...... ................ 60 
Racine ............. ............ $Q 
Macaulay ........ . 59 
Ho race ....... .. .. . • .  . • • • • • • • • •  51 
Dickens .......... . 
Dante ............. . 
Pope . . . . . . . • . . . . . . .  

Gibbon ..... , ...... . 
Shakespeare ....... . 

51 
56 
56 
56 

Virgil..... 51 

1\loli�re ..... , ................... 5' 
Schiller..... ............. ....... 45 
Bui·ns.................... .. .... 37 
Byron ........................... 36 
Shelley ................. .. 30 

ML"SICIANS. 

Age at 
Name ·death 

Haydn ... ...................... 77 
Hlindel ...... .................. , 15 
Spohr ............................ 75 
Palestrina .••• •••.•••••... , ., , , , . ,0 
Bach ............................ 65 

Beethoven.......... .. . • •  ....... 56' 

Age at 
Name. ut!ath 

Schumann .......... 41 
\.Veber .. ............ ............ 3() 
Chopin . .. .. . 39 
Mendelssohn .................... 38 
1\Iozart ...... . ....... ... '" ...... 3S' 
Schubert ........................ 25 

PAINTERS •. 
Age at 

Name death 
Titian ........................... 99 
Michael-angelo.... . .  ............ B9 
Turner. . . • • • .  . . .  . • • • . .  ... ........ ]6 
Reynolds.... ........ ....... .. ... 68 
H ogarth ......................... 67 
Rubens .......................... 63 

Age at" 
Name death 

Rembrandt................. ..... 6) 

Velasquez ....................... 61 
Holbein •• . . . . . . .  �. . .  .... .......... 57 
Vandyck ...... , . ........... . .... . 2 
Correggio....................... 40 
Raphael ••• . . • . • . • • •• • • . • • ••••••• 37r 

R EFOR:\IERS .. 

Age at 
Name death 

Wesley .......................... 87 
Swedenborg . . . � ............ . ... 84 
Brie-ham young ................ 76 
Confucius... ............... . .• . .  l' 
Erasmus ......................... 68 

Age at 
Name ueath 

Knox . . . ••••. . . . . . . . . . . . . . •• . . . . .  67 

JIuhomet. ........ . ,,,. . .. . 62 

Luther .......................... 66 
Calvin . . . . . . . .. . . . . . . . . . . • • • . . . . •  54 
Savonarola ....... .............. . 6. 

J!'IlV£�TORS AND DISCOVERERS. 

Age at Age at. 
Name death Name �death. 

William Harvey.......... ...... 79 George Stephenson ............. 67 
R�aumur ........................ 14 Ark\vri!l"ht ............ . ......... 60 

Jenner ... ........... ........... ". 1.. Robert Fulton ................... . so. 
Mr. Lindsay makes the following summary of the tables: 

"'At an age of above 80, 17 per cent. died,. 
., , U  10 to So. 28 H " 

..... 60 to 70,25 

.. 
50 to 60, 17 

u lInderSo,13 

While, therefore, nearly one-half of those whose 
names appear in the foregoing lists passed the ag� of 
seventy, most of their best work, Mr. Lindsay goes on 
to remark, appeared at a comparatively youthful age. 
He continues: 

"What, then, are the laws that control the age of 
genius? Why should a Keats die at twenty-four and a 
Chaucer at seventy-two? Why should philosophers 
and men who look deeply into the heart of thitJgs, and 
who would naturally be supposed to wear out their 
vital energy more quickly than other men-w hy should 
these be longer lived than musicians? 

"To this latter question there is an answer. It is 
pot until after long years of technical training and 
brain working tha t such ruen as Leibnitz and Descartes 
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blossom out into all their glory of genius; and ther� THE MANUF ACTURE OF TIN PLATES. * 
are doubtless many great thinkers even now in our By GEORGE B. HAMMOND, Penarth. midst who may some day astonish the world by the 
brilliancy of their teachings-but they may first die. IN accepting the invitation of your council to pre
With music it is different. Beethoven, while yet in his pare a paper on the manufacture of tin plates, I am 
early infancy, showed· unmistakable signs of hIS natural 

I 
keenly alive to the difficulty of doing justice to a sub

abilities; when he was a mere youngster he composed ject which has been so ably dealt with in the interest
works which, to this day, will stand on their own ing papers read btfore the institute by Mr. Ernest 
merits. It is the same with every great musician. Trubshaw and by the late Mr. P. W. Flower. I ven
Granted that he live to reach early manhood, his fame ture, however, to undertake the task, as considerable 
is secured. And at the time when all Europe is ring- progress has been made in the science and practical 
ing with his praises, his science-loving brother is toiling mode of manufacture during recent years, and, how
in obscurity, not to step forth into the light of popular- ever unworthy my paper may be in itself, the subject 
ity for maybe another quarter of a century, or perhaps has an important bearing on the steel trade of the 
not at all, for in the meantime, as we have said, he country, and claims more than ordinary interest for 
may die. this district in which you are now meeting, as the 

.. It is true that the very greatest masters of all do neighboring town of Pontypool was the birthplace 
not usually live out their normal length of days: of the British tin plate trade, about the year 1665, 
Napoleon, Cromwell, Shakespeare, Beethoven-none when, under the auspices of the Hanbury family, Mr. 
of these passed into old age. But it is hard to define Andrew Yarranton made an attempt to establish the 
the term' genius. ' If we are to limit it to some score of manufacture there, on knowledge obtained by him in 

FIG. 8. 

THE MANUFACTURE OF TIN PLATES. 

men, we must then, perhaps, consider that it is incom
patible with length of life. If we give the word larger 
meaning, and honor with it the thousand lesser lights 
who illumine the page of history, why, then, it would 
seem to be a healthy thing to be a genius." 

Cleaning Beer Pipes.-In cleaning pipes through 
which beer is run the following precautions should be 
observed in order that the soda solution used may 
have its disinfectant effect. The solution should con
tain 5 to 10 J?er cent. of soda. It should be in contact 
with the pIpes no less than one-half hour, and the 
temperature must not be allowed to fall below 80 deg. 
Centigrade (212 deg. Fah.) The disinfecting action of 
soda is not very strong. 'l'he main value of the pro
cess lies in the power soda has of dissolving off the 
impurities, and so preparing the pipes for further disin
fection by steam.-Uhland's W ochtlllschrift. 

Saxony, where the trade was at that time in a flourish
ing condition. Mr. Yarranton's undertaking produced 
but little results at the time. Other active minds were, 
however, apparently engaged in the same direction, 
for it is recorded that one William Chamberlaine took 
out a patent in the year 1673 for" a newe arte, mistery, 
or invencon of great use, etc. , for plateing and tynning 
of iron, copper, steele, and brasse, as also for compress
ing and plateing of all other metalls," which iuvention 
related to the use of certain .. engines or instruments 
and wayes and meanes" of tinning and plating iron, 
etc.; and seventeen years later, in 1691, John Heming
way was g}"anted a patent, owing to influence at the 
Court of William and Mary, for the sole use for four
teen years of an invention for " makeing of iron plates 
tyuned over, commonly called tynned plates." 

This latter patent, though never actively used, was 

.. Paper read beforQ thQ Iron and Steel Inlititllw. 
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the cause of the industry being abandoned for a time 
at Pontypool, until, in the year 1720, Major John Han
bury restarted the Pontypool works; but his venture 
was attended with little success for some years. The 
method of producing was slow and laborious, the opera
tion being that of flattening out hot slabs of iron under 
a quick action helve or tilt hammer, the pieces as 
reduced in thickness being doubled over and piled with 
other pieces rednced in the same way, the surfaces 
being sprinkled with powdered coal or charcoal to 
prevent welding, the hammering being continued until 
the required size and thickness were obtained. The 
plates were afterward steeped in a weak solution of 
sour rye water or vinegar for several days to remove 
the oxide and other injurious substances formed on 
the surface of the plates during the operation of forg
ing, and when cleaned, were immersed in a bath of 
molten tin. 

In the year 1728, Major Hanbury and John Payne 
brought out an invention for rolling sheet iron, and 
it was found that plates produced by this new method 
possessed a finer surface, were more uniform in thick
ness, softer and more pliable in working, and were 
much esteemed by the consumers of the time. 

The trade then spread to some of the neighboring 
works of Mornnouthshire and Glamorganshire, and 
in some few instances to the other irollluaking districts. 
The develoPIlJent was gradual, and the production was 
soon sufficient for the requirements of this country, 
and the imports from the Continental works ceased. 
It was not, however, till the present century that the 
trade made any rapid strides, when, by the advances 
of science and civilization, the uses to which tin plates 
may be applied in the canning of fish, fruit, other food 
stuffs, and oil became known. 

The trade, however, gave constantly increasing em
ployment to the laboring classes of South Wales and 
Momnouthshire, a district which has retained its posi
tion as the principal seat of the manufacture for more 
than 150 years, extending to the present time. Whole 
families have engaged in the industry in the same 
localities from generation to generation, until their 
present representatives, with some reason, look upon 
the trade as their birthright, and regard with jealous 
eyes the now rapid growth of the manufacture in other 
countries, preferring, in times of depression, to follow 
the trade into distant lands rather than engage in 
other occupations at home. It is also a noteworthy 
fact that wherever tin plate works have been es
tablished within receNt years, Welsh workers have 
been required to instruct the native labor and to assist 
in the development of the art. At the present time 
employment is found in this country for many thou
sands of workpeople in the industry itself, and many 
thousands more in those trades which are dependent 
on providing the materials from which tin plates are 
produced; one instance of which is the fact that more 
than half a million tons of British steel bars are 
annually produced for the purpose, some of our largest 
steel works being partially, and in sOllle instance;; 
wholly, employed in manufacturing this material. 
The expansion of the trade in this country over the 
last thirty years has been very marked, and the extent 
of it may be gathered from the following statistics, 
taken from the Board of Trade returns, representing 
the shipments to all countries of the world, alld taj,ell 
at intervals over the period named, but they do not in
clude the plates produced for home consumption, nor
as regards the periods to 1895-the black plate shipped 
for coating abroad: 

Year. Weight. Value. Average Price. 
- ------- ---

Tons £ £ 
1867 78,906 2,060,410 26'11 
1872 118,083 0,806,973 32'24 
1877 153. 22(i 0,000,126 19'80 
1882 265,009 4,642,125 17'51 
1887 353,506 4,792,854 13'56 
1891 448,379 7,166,655 15'98 
1892 395,449 5,330,216 10'48 
1893 379,172 4,991,300 13'16 
1894 053,928 4,338,786 12'26 
1895 366, 120 4,239,193 11'58 

Blackplate } 
34,368 338,346 

1896 266,963 3,036,015 11'37 
Blackplate I 

48,405 I 477,999 

It is interesting to note in the above figures the 
gradually declining values of the material, and it is 
doubtless this which has in the past given the stimulus 
to the trade, and has largely added to the uses for 
which the material has been adapted. The largest ex
ports were in 1891, and until that year the industry 
had been almost entirely confined to thi� country, and 
the American market was supplied entirely from Wales; 
but with the introduction of the McKinley tariff, which 
increased the import duty to 2'23 cents per pound 
(equivalent to lOs. per cwt.), works were established in 
the United States, and these have since been operated 
with considerable success. The growth of the industry 
there has been very rapid, the estimated output for 
the years ending June 30, 1892 to 1896, being as follows: 

1892. , . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .  
1893. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  , . . •  
1894. , . . •  ' . . • . . . .  ' . • • . . .  ' . . • . . . • • . . . . . .  
1895. ' . ' . • .  ' . • . . • • • • . • • . . . • .  , . . . . . . . . • .  
1896 . . . . . . . . .  , . . . . . .  , . . . . . . . . . . . . . . . • . .  

Tons. 
5,803 

44,196 
62,053 
86,160 

137,053 

In a reJ?ort lately prepared for the British Foreign 
Office, it IS stated that there are now 180 mills in ex
istence in the United States, 170 of which are working, 
11 new ones are in process of construction, with a total 
potential capacity of 6,250,000 boxes, about equal to 
the total American consumption in 1896, and the 
present produQt..ion is stated to be variously estimated 
at from 4,000,000 to 5,000,000 boxes a year. 

The imports of British tin and terne plates into the 
United States have rapidly declined in these years, 
thus: 

TOllS. 
1891. , . . . . . . .. . . . . . . . . . .  , . . . . . . .. , . . . . .. .  325,143 
1893. . . . . . .. . . . . . . . . . .... . . ... . . . . .. .. 280,546 
1894 .. . . . . . . . , . .  _ . . . . . . . . . . . . .  ' . . .. , . .  226,880 
1895 . . . . . . .  '.. . . . . . . . . . . . . .. ... . . . .  223,077 
1896 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  113,049 
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